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Our invention relates to a dryer and relates 
particularly to apparatus for removing water 
from and otherwise curing green forage crops 
Without injury to its natural food elements or its 
natural color in order to prepare the same for 
use in animal feed. 

Heretofore, dehydiators have been employed 
for drying or curing green forage crops which 
consists of running the crops through a cutter 
at the forward end of the dehydrator so that the 
CropS form a nat, and the mat is carried upon 
an endleSS belt in a chamber where the moisture 
is removed from the crops by an absorbefacient 
fluid Such as heated gases or hot air. The prior 
art devices have had endless conveyors mounted 
Within the heating chamber but wherein the ab 
Sorbefacient fluid has been forced upwardly 
through the mat, which results in lifting the mat 
from the conveyor if it is not of the proper densi 
ty and thickness and wherein the heated air does 
not pass through the entire mat but only passes 
through a portion thereof before being dissipated. 

It is an object of our invention to utilize a 
dehydrator of Sufficient length so that the green 
cut forage material may be continuously placed 
On the conveyor Without any interruption. 
Another object of our invention is to provide 

a plurality of fans to force the heating medium 
through the heating chamber. 
Another object of our invention is to provide a 

plurality of remotely controlled adjustable baffles 
in a dehydrating unit for the purpose of equaliz 
ing the pressure of air within the drying cham 
ber which pressure depends upon the density of 
the mass of forage crops to be dried. 
Another object of our invention is to dry and 

otherwise cure green forage crops by forcing low 
temperature air through the material at a high 
velocity. 
Another object of our invention is to provide an 

adjustable by-pass at the forage crop discharge 
end of the chamber in order to draw off a por 
tion of the air from the supply duct to heat the 
underside of the material forming the mat at 
tire aforementioned discharge end, and to relieve 
the air pressure, when necessary, upon the mat 
at the discharge end to avoid excessive packing 
of the Imat. 
Another object of our invention is to use dry 

ing medium to pass downwardly through the mat 
near the end of the conveyor where the mat is 
driest and lightest in Weight. 
Another object of our invention is to pl’eheat 

the moistened material before it passes into the 
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heated gas chamber by passing the mat over a 
heat pan. 
Another object of Our invention is to break up 

the mat to allow for the free passage of the dry 
ing fluid by passing the mat over a combination 
of rollers. 
Another object of our invention is to have the 

fans arranged so that the failure of one fan would 
not Seriously hamper the operation of the de 
hydrator. - 
Another object of our invention is to have the 

fans So arranged that it is possible to stop the 
operation of one or more fans without affecting 
the operation of the other fans and Without ne 
Cessitating the Shutting down of the entire de 
hydrator. 
Another object of our invention is to provide 

a Series of adjustable by-passes to enable a. por 
tion of the drying medium to pass directly from 
the drying medium. Supply ducts to the drying 
chamber at points where the material in the mat 
may require higher drying temperatures or ve 
locities. 
Another object of our invention is to provide 

Vanes in the heated medium passageway to per 
mit the closing of the duct from one or more of 
the fans. 
Another object of our invention is to provide 

an absorbefa.cient fluid Supply duct on top of the 
drying chamber which Supply duct is of Sufficient 
length to prevent the entry of live sparks upon 
the forage crop. 
Another object of our invention is to provide 

a number of drying fluid exhaust fans so coordi 
nated with air Supply fans that uniform drying 
fluid pressure and uniform velocity can be main 
tained throughout the entire drying chamber. 
Another object of our invention is to construct 

units to be placed on the floor of the drying 
chamber which units are movable and they as 
Sist in equalizing the air pressure in the drying 
chamber and facilitate the movement of the dry 
ing medium in a direction towards the mat. 
A still further object of our invention is to in 

troduce a portion of the heat energy, from the 
heated drying medium, into the drying chamber 
by radiation through a metal partition, the lat 
ter Separating the heat Supply duct from the 
drying chamber thereby increasing the quantity 
of heat in the drying chamber at points where 
InoSt needed. 
Another object of our invention is to provide 

in a dehydrator a variable control of the drying 
medium to take care of the different characteris 
tics of the green forage crops. 
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Another object of our invention is to utilize 

the moisture laden Warm gases to keep the main 
drying chamber warm whereby the thermal effi 
ciency of the unit will be relatively high. 
Other objects of Our invention are to provide 

an improved device of the character described 
of simple and economical construction, that 
possesses a maximum amount of Serviceability, 
and Which is economical and efficient in Opera 
tion. 
With the above and related objects in view, Our 

invention consists in the details of construc 
tion and combination of parts, as Will be more 
fully understood from the following description, 
When readin conjunction. With the accompanying 
drawings in which: 

Fig. 1 is a plan View of a dryer embodying Our 
invention, 

Fig. 2 is an elevational view taken on the line 
2-2 of Fig. 1. 

Fig. 3 is a fragmentary plan view illustrating 
the supply gas passageway and the motors which 
operate the supply fans. 

Fig. 4 is a sectional view taken on the line 
4-4 of Fig. 1. 

Fig. 5 is a Sectional view taken on the line 
5-5 of Fig. 1. 

Fig. 6 is a fragmentary sectional view ShoW 
ing a valve and a heating medium by-pass vent 
in open position. 

Fig. 7 is a view of the by-pass vent shown in 
Fig. 6 with the vent in closed position. 

Fig. 8 is a plan view of a modification of our 
invention. 

Fig. 9 is a side view of the modification of our 
invention illustrated in Fig. 8. 

Fig. 10 is a sectional view taken on the line 
O-O of Fig. 8. 
Referring in greater detail to the drawings, the 

dehydrator comprises a housing defining an 
elongated heating or drying chamber, generally 
designated as A. The heating or drying chamber 
A is preferably built of concrete having a bot 
tom floor 0, a top or ceiling 2, and vertically 
extending side walls 4 and 6 joining the side 
edges of the bottom 0 and top 2. 
A horizontally extending metal or other heat 

conducting material plate or Wall, generally des 
ignated as B, located within the chamber A ex 
tends from the front of the chamber to a point 
adjacent the rear. The heated plate serves to 
radiate heat to the upper surface of the forage 
crop within the heating chamber. 
A heat medium passageway or duct G is de 

fined by the plate B, the top 2, and the portion 
of the side walls 4 and 6 which join the side 
edges of the plate B and the top 2. r 
The horizontal heating plate B lies above an 

endless conveyor belt, generally designated as C, 
on which a continuous mat of green forage crop 
is carried. The mat is formed at the forward 
end of the heating chamber by apparatus not 
forming part of this invention. 
The elongated drying medium duct G prevents 

the ignition of the dry forage crop because the 
heated gaseous medium must travel a long dis 
tance before it passes downwardly into the mat 
and any live sparks mingling with the heated 
gases will be extinguished in its travel. 
A plurality of pits D and E are defined by a 

triangular prism, generally designated as F. 
The number of prisms employed depends on the 
number of undulations or passes through the 
mat. These prisms are made of metal and are 
movable, their relative positions depending upon 
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the condition of the mat and the amount of dry 
ing medium required to be passed through the 
mat at the Various points in the heating cham 
ber. The prism F has vertically positioned tri 
angular shaped end Walls and rectangular side 
Walls 9, 2 joining the aligned sides of each 
end wall. Hence, the Walls 9 and 2 are in 
clined with respect to the base of the prism F. 
The prism F in combination. With baffle 24 com 
prises a barrier in compartment E, thereby de 
flecting the air upwardly through the mat. The 
inclined planes of the prism assist in deflecting 
and directing the air in the proper direction. 
The space between the prism F defines the pits 

D and E wherein mat refuse and other deletterious 
matter may be collected and subsequently re 
moved. 
A plurality of clean-out doors 22 and 23 are 

located in the side Wall f6, and a plurality of 
clean-out doors 26 and 27 are located in the side 
wall 4 of the dehydrator housing. 
A vertically extending and adjustable baffle 

24 is located directly above the apex of the rec 
tangular prism F, and the baffle is positioned be 
tween the upper and lower sides of the endless 
belt conveyor C. This baffle is movable So that 
it can always be located directly over the apex 
of the prism. A flexible member is positioned on 
the upper edge of the prism F, and the upper as 
Well as the lower horizontal edges of the baffle 
24 and each of the flexible members rub against 
the conveyor and so prevent the passage of the 
drying gas. 
The heating plate B has a plurality of by-pass 

Valves 3), 3, and 32 cooperating With vents 
in the plate so that the heated gases or drying 
medium may be directed downWardly upon the 
mat prior to the time the main portion of the 
heated gases pass to the rear end of the dry 
ing chamber. These by-pass Valves are manual 
ly controlled from a point outside the heating 
chamber and are of importance to enable the 
mat to be dried more rapidly at such time as 
when the moisture content of the nat is in ex 
cess of that normally found. 

Suitably positioned from the underside of the 
hot plate B are a plurality of vertically positioned 
plates or baffles 34, 35, 36, 37 and 38 (Figs. 2 
and 5). The bottom edge of each of the afore 
mentioned baffles has a flexible member thereon 
which extends sufficiently low to contact the 
mat; this flexible member provides a Seal against 
the heating medium passing therethrough. The 
baffle 36, and similar baffles where used, are ad 
justable along the longitudinal length of the 
chamber whereas the baffles 34, 35, 37 and 38 are 
fixed. 
The vertically hanging plates 3 and 38 located 

at the forward end of the metallic plate B have 
check dampers 40 and 4 (Fig. 5) therein so that 
air from outside the dehydrator may be drawn 
into the drying chamber when the dampers 49 
and 4 are in open position, This dry outside 
air removes vapor rising from the Wet mat as 
the Wet mat passes over the hot plate 75A. 
A plurality of drying-medium curved deflect 

ing plates 42, 43, 44 and 45 are located within 
the drying Chamber and are di Sposed at Such 
angle that the drying mediurn inowing in a for 
ward direction above the hot plate 3 after Strik 
ing the deflecting plates is forced in a downward 
ly direction to hold the mat upon the endless 
conveyor. This arrangement of deflecting and 
drying medium downwardly through the mat 
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serves to keep the mat in engagement with the 
endless belt or conveyor C. 
Adjacent the angularly located deflecting 

plates 42, 43, 44 and 45 are aligned drying fluid 
by-pass side pockets 24A, 28. These by-pass 
pockets are arranged as follows: within the side 
pockets 24A, (Figs. 1 and 4) is an opening 46 
communicating with the drying medium pas 
sageway. A pivotally mounted closure gate 48 
suitably located within the opening 46 is connect 
ed to manually operated mechanisins (not 
shown); the control for the latter mentioned 
mechanisms is suitably positioned outside of the 
heating chamber housing and by the proper ma 
nipulation of the control the gate 48 within the 
opening 46 may be either closed or opened. 
A second opening 50 is positioned in a plane 

which is lower than the plane of the forage crop 
mat and this opening is in communication with 
the opening 46 by means of the side pocket 24. 
The opening 47 in the by-pass pocket 23 may 

be opened or closed by a pivoted gate 49 which 
is COIntrolled by means of a manually controlled 
nechanism the control mechanism (not shown) 
being located outside of the housing. 
Thus, it should be observed that under cer 

tain conditions the drying gas may be by-passed 
to a gi'eater or less extent around the sides of 
the mat instead of directly through the mat, 
and the quantity of drying gas by-passed may 
be controlled from a point outside of the heating 
chamber housing. It also should be observed 
that the drying gas thus by-passed heats or dries 
the underside of the material forming the mat 
before it leaves the drying chamber and also per 
mits a, reduction of fluid pressure upon the mat 
where it is lightest, in Order to prevent excessive 
Or und Ue packing of the material in the mat. 

Ill Order to break the mat of forage crops so 
that the absorbefacient fluid will readily pass 
therethrough, We place a plurality of rollers 54, 
55 and 56 (Fig. 2) so that the endless conveyor 
C is abruptly raised and then lowered so that 
the mat, is beint to break or loosen its continuity. 
This breaking or bending of the mat occurs prior 
to the tire the mat meets the main downfoW 
of the drying gases adjacent the drying medium 
deflectors 42 to 45. Rollers 54, 55 are placed 
above the side edges of the perforated Screen 
which forms the conveyor C and a roller 56 is 
placed beneath the conveyor but between the ver 
tical planes passing through the rollers 54 and 
55. TWO Sets of rollers are necessary-One Set 
being placed on each side Wall of the housing. 
An air pocket above the rollers is defined by a 
portion of the plate B, the baffles 34 and 35 and 
a portion of the sides of the drying chamber. 
There is no movement of the drying medium 
through the air pocket, hence, no holes will be 
blown through the mat. 

After the drying medium is forced through 
the mat or is by-passed around the mat, it con 
tinues to reverse its direction of travel so that it 
heats the underside of the mat until its passage 
is obstructed by the prism F on the floor of the 
heating chamber and baffle 24 and then the dry 
ing medium rises upwardly between the baffle or 
deflector plates 35 and 24. 
After the heating medium ascends above the 

mat, it is again deflected downwardly in order 
to pass under the adjustably mounted vertically 
extending defector or bafile plate 36, which pro 
trudes from the under surface of the horizontal 
plate B. After the drying medium reaches the 
forward end of the chamber, the drying medium 
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now being well Saturated with moisture, it is 
drawn by electric motor driven exhaust fans 66, 
67, 68 and 69 and is ejected from the exhaust of 
the fans into the atmosphere. The exhaust ducts 
of the fans are fitted with closure members 68B, 
69B. The closure members are placed in a closed 
position should it be desirable to stop the associ 
ated fan. 
The advantage of utilizing a plurality of Sep 

arately-actuated exhaust-fans is that one or 
more fans may be operated. When the forage 
crops are dry or the humidity is low; or upon 
repairs being made to a motor, the entire de 
hydrator need not be shut down. 

The drying medium supply 
The drying medium comprises heated air or 

gases which have been passed over or obtained 
from suitable coal furnaces. The coal furnaces 
(not shown) are located apart from the drying 
chamber housing illustrated in Fig. 1 and the 
heated absorbefacient fluid passes from the fur 
inaces into the inlet or supply duct 4 where the 
duct 4 divides into a branch duct 74A and a 
second branch duct f, the latter passing di 
rectly under the forward end of the conveyor 
where the forage crops are first received by the 
conveyor. This arrangement of having a por 
tion of the supply gases pass under the moist 
forage crops tends to expedite the drying action. 
The two supply units 16 and 78 draw the drying 
fluid from duct 74A and force it into the duct G. 
The duct 75 continues to the opposite side of 

the housing where it is designated as the duct 
75A-the drying medium within the duct 75A 
is forced into the supply duct G by the induc 
tion Supply fan 77. 
The top of duct 75 within the heating chamber 

comprises a metal plate which is heated by the 
heated drying medium passing under it, hence, 
the plate radiates heat upwardly to the damp mat 
thereby preheating the mat shortly after it en 
ters the drying chamber. 
The drying fluid is forced by the supply units 

6, and 8 into the supply duct G, and the 
drying fluid flows in a longitudinal direction from 
the front to the rear of the housing. 
The front end of the duct G immediately lead 

ing from the supply fans is sub-divided into three 
passageways 8, 84 and 85 by the two partitions 
86 and 87 equally spaced from the nearest side 
Wall. 

Pivotally mounted closure gates 82 and 83 (Fig. 
1) attached to the ends of partitions 86 and 87, 
respectively, may be oscillated to close the pas 
sageways Within the duct G. The gate 82 adapt 
ed to be controlled externally of the housing may 
be operated to close the passageway 8, and it 
also may be moved to partially close the central 
passageway 84. The gate 83 may be moved, by 
mechanisms externally controlled, to close the 
passageway 85, and the gate may be moved to 
partially close the central passageway 84. Hence, 
in order to close the central passageway, both 
gates 82 and 83 must be moved to partially close 
the central passageway whereas each of the end 
passageways 8 and 85 may be closed by the gates 
82 and 83, respectively, 
The removal Of the proper annount of moisture 

from the green forage crop without removing any 
other nourishing or nutritious matter necessary 
to remain in the feed or finished product is 
achieved in any one or a Combination of the foll 
lowing methods, namely: 

(1) By regulating the Speed of the endless con 
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veyor which carries the mat through the drying 
chamber. 

- (2) By the quantity and velocity of the heated 
gaseous medium as it passes through the cham 
ber-particularly as controlled by the number 
of supply and exhaust fans in Operation. 

(3) By the quantity of heated drying fluid 
which passes through the material in the mat 
as controlled by the use of the various baffles and 
by-passes. ? 

Modification Figs. 8, 9 and 10 
We disclose a modification of our invention in 

Figs. 8, 9, and 1.0 wherein a forage crop dehy 
drator has an endless conveyor, generally desig 
nated as C, extend longitudinally Within an 
elongated heating chamber, generally designated 
as A. The heating chamber is defined by a con 
crete housing, generally designated as K, which 
is constructed similarly to the housing for the 
heating chamber A illustrated in Figs. 1 and 2; 
however, the housing Al differs principally from 
the aforementioned housing A in that it has a 
second ceiling and side walls of, 2 defin 
ing exhaust-fillid paSSageWays HI, I and J. 
The exhaust fluid passageways surround the 

top and sides of the main housing K thereby 
increasing the entire Init. The modification noW 
being described effects an increase in the thernal 
efficiency of the unit by utilizing the absorb 
efacient or drying medium, Which is at a tem 
perature higher than that of the Surrounding 
atmosphere, instead of directly discharging it 
into the atmosphere. Hence, the drying medium 
laden with moisture serves as a jacket to surround 
and keep the main chamber Warm. This exhaust 
gas sheath or jacket prevents the loss of heat 
energy from the original drying gases. 

It should be observed that the moisture laden 
drying gases are withdrawn from the heating 
chamber Al by means of a plurality of exhaust 
fans 66A, 67A, 68A and 69A through Suitable open 
ings in the Side Walls, the last-mentionedWallspar 
tially define the main walls of the heating cham 
ber A1, and the openings communicate With the 
side exhaust gas passageWayS. 
The rear ends of the exhaust gas paSSageWays 

are open to the atmosphere so that the exhaust 
gases laden with moisture travels Substantially 
the length of the dehydrator and So keep the de 
hydrator substantially Warm. 
The modification of our in Vention disclosed in 

Figs. 8 to 10 have clean-out doors 22A, 23A, 26A 
and 27A similarly located as the doors 22, 23, 26 
and 27 in the dehydrator shown in Fig. 1; hence, 
no detailed description Will noW be entered into 
as the same description applies to both unitS. 
The drying medium supply ducts 8A, 84A, 85A 

which have the supply units 16A, 7A and 78A 
force the drying medium under pressure through 
the drying chamber and are located and function 
similarly to the ducts 8, 84, 85 and the supply 
units 6, 77 and 78 in the dehydrator, shown in 
Fig. 1. The supply duct 75A is similar in con 
struction to the supply duct 5A of Fig. 3. In 
view of the similarity of the aforementioned ele 
ments in both modifications of our in Vention, We 
Will omit a detailed description of Sub-elements at 
this time as the elements have already been de 
scribed in detail. 
The drying gases first pass down Wardly or 

around the mat at the rear end of the heating 
chamber and the gases travel in a direction to 
wards the front in an undulating manner, that is, 
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the heating medium passes upwardly through 
the mat then doWinWardly through the mat and 
the cycle is repeated as the gases move forwardly 
until the exhaust fans draw the moisture aden 
gases into the discharge passageWays. 
Although Our invention has been described in 

considerable detail, such description is intended 
as illustrative rather than limiting, since the in 
vention may be variously embodied, and the scope 
of the invention is to be determined as claimed. 
We claim as Our invention: 
1. In a dehydrator, a heating medium passage 

Way in said dehydrator, an endless perforated 
conveyor beneath said passageway, means for 
forcing a heating medium through said passage 
way and downwardly through said conveyor so 
that a mat of forage crop carried by said con 
veyor Will be maintained thereon, a heating me 
dium by-pass located near one end of said con 
Weyor and communicating With said passageway 
Whereby a portion of said heating medium may 
be by-passed around said conveyor, and means 
for conducting said heating medium and said by 
passed heating medium to the atmosphere. 

2. In combination a drying chamber, a drying 
mediurn passageway located within said chamber, 
an endless perforated conveyor having overlap 
ping portions Within Said drying chamber, a dry 
ing-medium-transversely-positioned-passageway 
lying at one end of said chamber and positioned 
between the overlapping portions of said con 
Veyor and connected to Said drying medium pas 
sageWay, means to circulate a drying medium 
through said passageways and downwardly 
through Said Conveyor, means communicating 
With Said first mentioned passageway and the 
lower portion of said chamber for by-passing a 
portion. Of the drying medium around said con 
Weyor, means for deflecting the heating medium 
upwardly through said conveyor, a plurality of 
Vertically arranged bafles located above Said con 
Weyor for deflecting the air downwardly through 
Said conveyor, and means for exhausting the 
drying medium to the atmosphere. 

3. A green forage crop dehydrator comprising 
a curing chamber, a perforated conveyor passing 
through said chamber and adapted to carry a 
crop mat therethrough, means for forcing a dry 
ing medium into said chamber, a passageway to 
guide said drying medium, means for guiding the 
drying medium first downwardly through the 
Crop mat near the outlet end of the chamber, 
means adjustable to by-pass the drying medium 
downwardly upon said mat at different points 
of Said mat, means to deflect said drying medium 
upwardly and downwardly through said mat, and 
means to bend said mat intermediate the ends of 
the mat. 

4. In a forage crop dehydrator, a heating me 
dium passageway, a housing defining a drying 
chamber, said passageway connected to said dry 
ing chamber, an endless perforated conveyor 
Within Said chamber, means forcing a heating 
medium into said passageway, means located in 
Said passageway whereby the drying medium will 
be directed through said conveyor in a down 
Wardly direction, a plurality of prisms lying on 
the bottom of said chamber beneath said con 
veyor for deflecting the heating medium up 
Wardly through said conveyor, said prisms being 
movable Within said chamber. 

HARVEY W. MUTH. 
LOUIS M. STAMBERG. 


